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148 Institution of Civil Engineers. 
the author has established the fact, that reproduction of lost parts 
takes place in metabolic as well as in the ametabolie articulata. 

The paper is accompanied with drawings of reproduced parts. 
5. " O n  the Changes of Temperature produced by the Rarefaction 

and Condensation of Air." By James Prescott Joule, Esq. Com- 
municated by P. M. Roget, M.D., See. R.S. 

In order to estimate with greater accuracy than has hitherto been 
done the quantities of heat evolved or absorbed during the conden- 
sation or rarefaction of atmospheric air, the author contrived an 
apparatus where both the condensing pump and the receiver were 
imme~ed in a large quantity of water, the changes in the tempe- 
rature of which were ascertained by a thermometer of extreme sen- 
sibility. By comparing the amount of force expended in condensing 
air in the receiver with the quantity of heat evolved, after deducting 
that which was the effect of friction, it was found that a mechanical 
force, capable of raising 823 pounds to the height of one foot, must 
be applied in the condensation of air, in order to raise the tempe- 
rature of one' pound of water one degree of Fahrenheit's scale. In 
another experiment, when air condensed in one vessel was allowed 
to pass into another vessel from which the air had been exhausted, 
both vessels being immersed in a large receiver full of water, no 
change of temperature took place, no mechanical power having been 
developed. The author considers these results as strongly corro- 
borating the dynamical theory of the nature of heat, in opposition 
to that which ascribes to it materiality ; but he reserves the further 
discussion of this question to a future communication, which he 
hopes soon to present to the Royal Society. 

INSTITUTION OF CIVIL ENfi-INEERS. 
June 11,1844.--A paper on the purifying of coal gas, and the up. 

plication of the products thereby obtained to agricultural and other 
purposes, by Mr. Angus Croll, was read. The process consists in 
passing the gas through a solution of sulphurie acid, of the 
strength of two and a half pounds of oil of vitriol to 100 gallons 
of water, and by a continuous supply of acid, so that the proper 
amount of free acid might be always kept in the vessel : the whole 
of the ammonia in the gas was abstracted, preventing the cor- 
rosive effect of this impurity of the fittings and meters through 
which it was transmitted, and rendering the gas capable of being 
used in dwelling-houses, and also enabling the gas companies to use 
dry lime, instead of wet lime purifiers without producing any nuisance 
on the opening of the vessels, by which a considerable saving was 
effected, while at the same time sulphate of ammonia of great purity 
~vas obtained, and of such a strength, that the evaporation of one gal- 
lon produced eighty ounces of this valuable salt, instead of fourteen 
ounces, which was the quantity rendered under the former process. 
The author concluded by showing the advantage to agriculture by 
the application of this produce ; he stated that various experiments . 
upon an extensive scale had been tried with this manure with great 
success : one example will suffice for giving an idea of its powers. 
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One half of a wheat field was manured with sulphate of ammonia, 
at the rate of 1{ ewt. to the acre, and at a cost of II. 2s., the other 
half with the ordinary manure ; the latter produced only 23{ bushels, 
but the former under the treatment of sulphate of ammonia produced 
32~ bushels. In the discussion that ensued, in which Prof. Graham, 
Mr. Cooper and many members took part, the advantages of the 
system were confirmed, and the necessity for its extension insisted 
upon. The various modes of purifying gas, and the value of the pro- 
ducts obtained for agricultural purposes, were canvassed at length. 
I t  was stated that seeds steeped for forty hours in a solution of one 
pound of sulphate of ammonia to one gallon of water, sown in un- 
manured land, produced a heavy crop, and remained green during a 
dry season, when every other kind of vegetation became yellow and 
withered. Another remarkable feature was, that faded flowers, when 
plunged in a weak solution of sulphate of ammonia, were in a short 
time reslored, and that plants watered with it attained extraordi- 
nary health and beauty. The great loss resulting fro m the leak- 
age of the gas through the joints and the pores of the cast iron pipes, 
was incidentally mentioned, and it was stated that in some instances 
i t  had amounted to from 25 to 75 per cent. of the total quantity 
produced. 

X X I I I .  Intelligence and Miscellaneous Articles. 
ANALYSIS OF A PORCELAIN CLAY DISCOVERED AT HOWTH~ NEAR 

DUBLIN. BY ROBERT I~IALLE% ES~o 

To the Editors of the Philosophical Magazine and Journal. 
GENTLEMEN, 

I BEG to transmit you the results of my analysis of a porcelain clay 
discovered some years ago by me at Howth, near Dublin, and since 

extensively brought into use for the manufacture of crucibles. The 
clay is found upon the southern side of the peninsula of Howth, which 
consists principally of quartz rock; it  exists in large coneretionary 
masses or highly irregular beds, and appears to have reached its pre. 
sent position by the transport of water. I t  is found of every degree 
of fineness, from a coarse gritty mass of decomposing pebbles, with 
occasional large nodules of friable felspar, to that of an impalpable 
colourless clay, like that of Dorsetshire, known as pipeclay : this is 
soft, ductile, adheres to the tongue, and forms a strongly adhesive 
and plastic mass with water, capable of being moulded upon the 
potter 's wheel into the finest forms. 

I t  bakes perfectly white, or occasionally of the slightest possible 
rosy tint of white ; some of the masses of this mineral are strongly 
diseoloured by iron and manganese, and imbedded in the finer parts 
are occasionally found a few fragments of marine shells and bits of 
wood. 

By washing with abundance of water, a fine quartzose sand is se. 
parable from even the finest portions of this clay ; this sand is white, 
but  water separates from it  a little sand of a darker colour, like 
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